Abstract: According to the requirements of on-line mixing, a new type of blade-type spin-type mixer was designed, and the PDPA technique was used to experiment with the experiment. The experiment shows that the blade spin-type mixer has the advantages of small volume, simple structure, loss of small, easy to use and maintenance, mixed effect is good, in line with online mixed use requirements.
The structure of on line pipeline mixer 1 -imported 2 -left housing 3 -blade 4 -rotor 5 -inner ring 6 -ball (with support) 7 -outer ring 8 -right housing 9 -outlet
The experimental method, the theoretical calculation method and the numerical simulation method are used. For the experimental study, because of the large number of input and output parameters, the workload is large, Theoretically to determine the mixing time in a certain mixing time, should be calculated or measured at all times the mixer outlet cross-section of the uniformity of the components, generally need to use tracer particle photographic method [3] , this method complex equipment , Data processing speed is slow, not suitable for continuous online measurement, the effect of the study mixer is not a more practical method.
With the development of fluid measurement technology, advanced laser measuring instruments such as laser Doppler Velocimetry (LDV), Particle Image Velocimetry (P IV), Phase Doppler Particle Velocimetry (PDPA) are used in rotating machine internal flow Field studies, but mostly focused on single-phase flow field measurements [4] [5] [6] [7] .
PDPA (Phase Doppler Particle Analyzer) technology is a modern advanced flow field non-contact speed technology. The technology has non-contact, fast dynamic response, wide speed range (speed ratio 100: 1), high spatial resolution, short measurement time (the shortest time of single point measurement is 0. 19s), high precision measurement, real-time measurement, Space three-dimensional direction measurement and so on. The measuring device consists of three parts. The first part is the composition of water supply and dosing. Part of the water supply can ensure uniformity of pressure, divided into a sink. 3 for the water tank, through the hole with the inlet tank into the 2 into the sink, the water reaches the top of a certain height into the overflow tank, through the pipeline 12 out. This ensures the accuracy and stability of the inlet pressure. It enters the mixer 9 through the valve 11 while simulating the liquid (tracer particles) also enters the mixer at the front end of the mixer.
Mixing the mixture into the process after the flow of transparent transparent plexiglass, transparent plexiglass in the 5, 6 position of the crystal glass laser entrance window, the laser into the flow field, reflected by the particles and plexiglass reflection into the receiving probe.
PDPA Experimental Results and Analysis
The measurement results are shown in Figure 3 for the specific data measured for the PDPA system. The flow rate is 6L / min and the flow rate is 10L / min. The determination of the mixing degree can be determined by the formula 1, but since the average volume concentration cannot be determined, the following formula is used to obtain the approximate average concentration:
Where n is the number of points to be measured and Pi is the number of particles to be sampled. The mixing degree is calculated as follows:
Tab. 1 Mixing degree calculated from experiment results
PositionA
PositionB Flow 1(6L/min) 0.920 0.9153 Flow 2(10L/min) 0.941 0.937 As can be seen from the above table, the evaluation of the mixing effect of the mixer reached a better grade.
As the plexiglass can do the length is limited, the relative position of the two windows only 5cm, so the mixing effect did not change significantly.
In the case of different flow conditions, the mixing degree is obviously different. As the flow rate increases, the mixing degree is increased. This is because the flow rate increases, the rotation speed of the blade increases, the internal flow field changes drastically and the mixing effect increases reason.
Conclusion
(1) PDPA (phase Doppler particle analyzer) technology is a modern advanced flow field non-contact speed technology. The principle of measurement is introduced, and the analysis of the principle according to its principle is carried out to determine the number of units with the number of particles as the measured value.
(2) The mixing of different flow and position mixers was measured and the corresponding conclusions were drawn.
(3) The purpose of the new mixer is to provide a reference for the structural design and process design of the mixer.
